Test of a semiselective screen for induced aneuploidy in germ cells of Drosophila melanogaster females with structurally normal chromosomes.
A new semiselective screen (only female progeny survive) for induced aneuploidy in germ cells of Drosophila melanogaster (referred to as 20/Q56 for the X-chromosome mutation markers in the parental females) has been validated by recovering cold, colchicine and N,N-dimethylnitrosamine (DMN) induced chromosome gain and loss events in females that contain structurally normal chromosomes. In addition, the spontaneous and induced results from the 20/Q56 assay, which identifies gain events at division I and loss events at divisions I and II of meiosis, were compared with a nonselective (all progeny survive) modified mating scheme that identifies gains and losses at both divisions of oogenesis. Females with the same genotypes are treated in the two mating schemes and are then mated with males that contain different marked Y chromosomes. The spontaneous rates of chromosome gains and losses were not significantly different in the two mating schemes (these rates ranged from 0.008 to 0.022%), supporting previous reports that spontaneous aneuploidy occurs at a higher frequency at division I of meiosis in females of D. melanogaster than at division II. Both the 20/Q56 and modified screens were able to identify significant increases in aneuploidy after adult treatments with cold shock (10 degrees C and 5 degrees C), colchicine (5 ppm and 10 ppm), and DMN (100 ppm). Brood analysis (five 2-day or five 3-day broods) showed that the largest increases in aneuploidy after cold treatment occurred in the first brood, which contains a high proportion of stage 14 oocytes, whereas colchicine induced the highest frequencies in the latter broods and DMN was effective in all but the last brood. Although the 20/Q56 mating scheme identifies gain events only in division I of meiosis whereas the modified mating scheme identifies gains in both divisions, the 20/Q56 scheme is just as effective in identifying induced aneuploidy as is the modified scheme. There were no significant differences in the frequencies of induced gains or losses in the two schemes. These results also suggest that the 3 treatments induced chromosome gain events mainly at division I of oogenesis. Taken together, the results from this study suggest that the 20/Q56 mating scheme in D. melanogaster, which is semiselective and therefore less expensive and time-consuming to perform, is an appropriate test system to screen for chemical induced aneuploidy in germ cells of a higher organism.